UNCLASSIFIED

. 409594

—_ . S — —

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNIiCAL INFORMATION

CAMERON STATION, ALEXANDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: When govermment or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S,
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.




- cocam v sranested by the [

ol /‘:, ! -/ IS cob Ll i, ABOSR, P
f N . v 45
é) I L p g L e B A4 (625) 700
. Ki:f,» (s -Hiosa. 34902 % §
. Five £ _ Y
g '. 4 weport to the fir sorce Jllice of ‘elentifie hasvorch -
ht e &3~ ey
(7 i1 /tontract New u49638)-762 ol .
TAth the Univercity of fittsbur b R
Loy = - N - . I3 N\’
E;é ;i Jlash Bre=ctrosco. 3y and Flash vloorimebry in xi’:ot»a:,ynthctic tauiea™
4 %&rh , f}ﬁw !}jggruvr;;i{} 1962, o Janac 1”5*/;5;3 1563 D D C

PRI
i JUN 191963

i

4., Seienr®dfic Letivities

|
1 N )
€. s ~lemombeipiuneod cbsorplion chenges in the (rien axl blue. SISy ]
e - & TISIA D
m ——awde o comparsbive stw.y of the flash lnvaced formatier
i:::é plgaerst, X, absorbing at 415 mp in Jifferent clrsses of @li;ae,( i
nater® sl v, still unidestifiva, had rreviously been observed rrincipally
iy, £t € preen :Jpsc.  we—fewnd (L@ ¢ is formed duving setursting flestes
alge 3r: the plue-jreen aroeyebls nidalans sud in the red Forphyridius
cruen®un.  In Porprgriding, the ritio of the moxiwur: » formetion to total
‘) chlox=:7hyll was olserved 1o be enly 1us of the value of trds ratlo in
. the Sxwen slya Qulorellia, Anothor ne sured differcnce is thet Lhe rote
‘ - aonstzund for lsapperance of X in the oirk follosdng s flesh is five
Lo o tires  as grent din Forphyridium as in Chlorelin, wices bie role of & hua
N Lot Fet o been astubliched se-exemeiusd-the roieibllite th.b it occurs us o

1. tlaszx suectroscory of jholneyutletic algue

v

y of o .
gy ¢

B ren~ T & olesynthetic im;emﬁ%;}.;é)’{ 3y J;eciﬂe.q.il; 48 0 couce.ience of gié.;z&%@
e I’,;-mt.o—-@xld:‘».tion procentes, aﬂ-ﬁﬂ;&@h«&‘m letler ru:it:‘llit,’.%ﬁfen% ‘
jv. 31 foun< thut X forzetion in Lolorellz eould ret be graventea in ar otzos-

] | ~ phere conbsining less than ULl ospgen. <

o, X ospbyrdaing was exonined for flesh-indased skrorgtion chrnges at
JBig otrex wve-lengihse—lke otiws prineivil dhonges erc reversible flush-
MR N ipdac =d bleachdngs at 4{C-480 md-A475-w4,__ Fhese resalic nre in crnplete
' anslo o F Abh Tindings of it with Cilerelln.

Wy 3o "
o . L, sixsorption changes in the fer-rsd.
bl . & pigmert absorbimg, ot DY w bus ceme teo peeury akey role in the

hote» synthetic sciemen of hok, of Att, rnd of tutier. ‘e therelore anted
tp €3z mine corefally the cormtitions under riel sach & rdywent con Lo re—
versi iy ble .ched, e exrended considernvle offort in ernstructing

T, F ostic==1 systen with » wich dgifforertiel sersitivity in t/da rt of e
port £ fur-x=~ed, e succesded ln firin; erpoilions for obesrvin, szl ehinges In
the ZC<3 transndssion prouuced oy sing e flao es odth » 0 owidnte slty of the
pont . or monechromstic bean.

Tme of the princijpal fincipgs (4 Yis v owe=loaghn rojlor g tht ot
of Lti.e aysrent chinge in absorntion b 03 m Is ot redily - chonge in
abpo = tion Lut is nn ex, rir mtad eriifiect.  In our ovi lncl ex eriuonts,

' 2.6 Er those of Jitt and of Yo, th busic observition .as Wee flissi=
P indueed reversible inerense in tot.d i 4t reacndn, » detrcter plsced to
f K rece 2 we 1i ht directly traus.ittea by :n algel samplu. ‘Lhe clgse eve
Ko glvazs o dlivmigvied ith soncerreontlc raalitlon 1t 73 oy, e found thrt

-



funual :*B‘-tﬂ. Fal'aiduate 201.62‘1-31;03

&3

most of the ciserved irsnsient disapyerred if 4 seconu ronochrom.tor, also

set for (U3 w;, was placed Letueen the se.xle ind the detactor, These
experinents shos thiat the & wirent Ulescrdm,, 48 dus to a ten,orery incressu
in the cmowst of luvinescence folloain, the fl gk, -ince ths kno.n 2l al
lurinesconcos, cither flucrescence or wfterples, Luve the wlae bind chor.cter-
istic of chlorophyll flueresconcey, = simrle second noncehroustor such as

an intarfersuve filter reuove:. cost of the rtifesct.

Qe tmmdial theory of easrgy eollection in chotosymtteais

de Le cDsoubor,, hae continued bl coilaborztion Atk rrofescor dumucs Franck
i foraalilang a medol for the energy ubiligabtion sters 4n photogynthesis. A
sanaserlit [rogared during the spring, wnd suwmer of 1462 is no» bein;, revised
in the light of neser fubliclec experizentel wori. The fre e.orr of the
eonceptual model is as follous:

go L the twe thotocfeniesl steps in jhoteeyatbesic, one preceads by way of
the trivlet stute of an exvesed chloropliyll melecals anu the geeond [rocecds
by way of Lhe exeibeuw singlet stite of the ex;ozew chilnro.hyli,

be jorazlly, the observec flusrescepce in rrotosynthesizing sLlante is from
the exyosed chlororhyll xoleculs of <asel unit. The voversl bundred yoo~

4t cted zolegules of emch unit trousfer thelr ener.y tos raiiuly to the
sxrozed site Lo allowr » conpeting tluoreseence froi within the .nit.

C.. & chlororiast ssy crobrin vorying reunte «f ¢ higbly oraeced ¢ hose of
chloroptyll. The crystzl req shift of the energy levels of i is ruterdsl
leads to Lhe resilt thet electronic excitatien In the erystailing rh ss eon
sensitize the low-lyin, trirlet sinte of the exrosed ciloresnyll but not
tre excited uinglel sizie,

de In the redi and blue- resn al;ze, rluoest 2ll of tie cllorophyil ic in
ire crystelline hese., In the _reen nl.re, the | ercents e of chloropbyll
li the crystxiline hase e ends on ealturing concitiong, L.t In any
event 1i,.bt cbsorytisn .Love O30 me. leads sloost sx:clasival; Lo odrect
exeitition of the vryst.llirve i cot.

g, ne prouuct of the triplet-se sitized jhotechenicrl rouetion 1s Ue
oxiuntlon of u cytochrore rermanently -ttacheu in trne ex osey cidoropoyll.

f. unér y arsdving ¢t the exzosed chlorophyll cs trijlet escit.tion is
less efficient than sin,let excitution in jrocobirc . the wecorc hotochn-
iendl cbep, .rich ie = reauctlcn of the whove cytochrome una the exiuction
of « wuiseguunt intermediste in the oxy en=liberciln,, chiin. “he rexsnou
for tids .av te < srecifies ly tri let-ser sitized ;hoto~oxi-stion of
cideranys )l =y Lhe oxldized cylocareie.

Lo The oxidation of a i et bsorein, ner Tl v is not an esserticl step
in yholosgabicwis.

Le after lo. is o Gissipitave rucevs (olle &, Loto-ionizstio . within the
¢rotectea chlore hyll lajer.
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uin the basls of this model «& heve tried to ex lo.n the busic expsrasentul
dete of the followiu iy es:

a, berendence of i’l».:eres»:encc.ir\tfer:a;it;; Al Incdcont 1ipkt inteneity.
e Fluorescont intenalby v et L e glent s,

e, ave-len,th degendence of atrlun ylield wnd the snersun cfiect.
de {olardantion of {lusresconce ?-z':«u alehroiom in the cohlore, lust.

e, ihe -boor tlog spoetr.y of the etlocoplspt and the life~tine of the
cxcited ot tes.

£o Lo enoence of the cxidation st-le of Lhe essentinl | hotogiuihetle
eytoehrome en the ve-lengtic +nd lme of irsadistion.

ne Lifrvpentind srectroveo.y of the oflereciact.

e Grersiowts Ln ody,en eveleti n nd oouows: bien ribes b los ang very
lo. imtensities.

i. ubr-eable tronsiests In the robe of ~x, er evolaiblon cpu flusre cence.
{e Puture rlavs

“i%h the tlash .opk there -re . nruv adn crocless on shien e oevnt to
coneentrate our atternilon:

1. Is therc © reml reversicle bleuetin. of o oigcead brorbing cewr U raL
If s whrb ig the function of this re:etlon:

2. kot is the i weot reconized omly Ly its trawsicnt o peerunce in ulf-
rerextial spoctrascony -t 515 nel 1o Buin rdaont ral.ted to plastogquinoue.
by s it sore; revilent in the _peen . lone toun in the red =nd the bLue-
Lroent

3, Under .hol ewelti-ng ip eytochrome oxidaticn mLgorved siba o blue deliy
itk resyect to the flash” Is our ocking, hynothesic co~rect tuet eytochado.
oxidation Lo inebatreenas chen it occurs in the rélnstredu of j hotesyntho-
pils, but is delnyed shen 1t occurs as .. nen.s of restorin, t asporarily
bleicued chlorophyll durin, pericds of reduced g hotosguthetic «ctivity.

e will rlso ecntinue our Lheoretical .ork in the sysiesstizition of Lhre
results of any types of cxreriments.

¢, Ldudrnistrative izteess
1. Peravrnel.

ype ddoar Inselber, will teradn e his yull-lire errmection dln Lhe jro-
ject pefore .erte Ler 1, 1963, (n that d:to he ; lans to bugin work .ith the
Space iesearch Loboritory of the lniversity of (ittstursh. He will study ros=
sitilities of .« luner kobsny. '.e Loge tivt he will be aveilable to aar jrolect
for the training of ¢ successor and for general e-nsult.tion.
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Lre Jerrme L. Rosentery officigily terminstes Iis sabbatical lenve cn
May 31, 1963, Ho has been spendin, this perlod at Technlon, Iscrsel Institute
of lwschnolo.y. seceuse of his sbsence fron the Pittsbaryh csmous there nsy
be sone delny in Tinding o rescorch 2egsaeginte to suocceed Ly, Insellter..

2. Fiscal mffairs.

Lxpenditures hnve beex very cloce to theosc antieirnteds The brlince

remeining on Jonuery 31, 1963, uesAY, 574,00 ‘ihis will ecory over lnto
the 18-month rens«sl veried beyin ing Febrasrr 1, 1963,

Lespretinlly sutviited,

é’} g’i{ Jerime Lo Hosanberg
AR

rrloalpal Tavestigrtor
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